Abstract
Theoretical overview

Introduction
The concept of education for sustainable development (ESD) includes the wide range lifelong learning and participatory learning experiences to ensure the benefit from quality education that can be sustained. Among the personal and professional competences stressed are educational-cognitive strategies, mastery of planning, analysis and reflection, methods of problem solving, informational processing and communicative competences. These abilities enable to search, analyse, select and process the necessary information independently, communicate and proceed professional activity as sustainability guaranteed competences (Makarevičs, 2008; Scanavis & Sakellari, 2009 ). (Estonian Teachers" 5th Professional Standard, 2005 ; National Law of Basic School and Gymnasium, 2010) point out the importance of inclusive education and especially highly valued domains in the teachers" professionalism: developing learning environment, motivation, guiding learning and analysing and assessing learners" development and study process. Consequently, the teachers" professional competence plays a major role in the sustainability of society (Kukk & Talts, 2007) .
Contemporary Estonian Republic regulations in educational field
According to the aforementioned research, there is an increased demand in education based on reading ability and reading skills. Reading, reading acquisition and the educators" competences to identify and manage possible reading difficulties and diversities in the educational process had become one of the crucial issues in education.
Reading is one of the fundamental skills for successful performance in modern society. Reading skills are the basis for gaining an occupation and acquiring further professional development. Reading ability ensures an individual"s performance in society and guarantees personal sustainable development. Great attention is needed to support achievement of reading skills in the primary school.
Specific reading difficulties (SRD) and dyslexia are caused by biological, psychological and cognitive factors despite of support for students in the social and pedagogical environments. Much research has been done in the areas of cognitive and linguistic processes, and some verbal skills in the pre-reading period may be related to later performance in readingVIIDE. The level of pre-reading and reading skills, i.e. naming, rapid naming, phonological processing and awareness have especially great value in the context of reading prediction both by scientific and practical perspectives (Denckla & Rudel, 1974; Pastarus, 1999; Wolf, 1999; Wolf & Bowers, 1999; Goswami, 2000; Holopainen, Ahonen, & Lyytinen, 2001 ; Van der Leij, Lyytinen, & Zwarts, 2001; Nation, 2005; Shaywitz, 2003; Wolf & Denckla, 2005) .
The reading difficulties discovered at an early age are likely to be mitigated or overcome by using effective intervention strategies and methods. The efficiency of intervention is directly related to detection of the difficulties as soon as possible (Boscardin, Muthén, David, & Baker, 2008; Nation, 2005) .
Research on Estonian students" reading skills indicate that students with low achievements in reading skills in Form 1 have low general educational success in Form 3 as well (Pandis, 2002) .
Naming and rapid naming
The naming process involves the sub-processes of storing, finding and retrieving word sounds in memory and rapid and adequate speech production. It is considered as attribution and utilization of the linguistic equivalent (symbol) to the objects, characteristics and actions (Luria, 1962) .
Naming ability is based on a number of cognitive processes: visual perception, auditory perception, linguistic processes and memory (storing, preservation and retrieval). Integration of the auditory and visual memory, memory processes, motor and executive processes with language processes, particularly word identification and automaticity, are of crucial importance (Wolf, 1991 (Wolf, , 1999 Wolfe & Nevills, 2004; Heikkilä, 2005; Stackhouse, 2006; Arnell, Joanisse, Klein, Busseri, & Tannock, 2009 ).
Rapid naming is considered to be the ability to name the presented stimulus and move ahead to the next stimulus as fast as possible. Research has shown that the speed of rapid naming has more diagnostic value than correctness of rapid naming in evaluation of risk for SRD especially in the languages of transparent orthography (one to one phoneme-grapheme correspondence), for instance, Finnish, Greek, Spanish (Wolf, 1986; Wolf & Bowers, 1999; Aro, 2004; Holopainen et al., 2001; Salmi, 2008) .
Modern studies of rapid naming started in the 1970"s when Denckla and Rudel (1974) noticed that children with specific reading disabilities differed from children with age related reading in rapid naming speed.
In recent times, numerous tests of rapid naming have been constructed. Rapid naming tests consist of sequences of various stimuli which the examinee has to name as fast and correctly as possible. The task of the examinee is to identify the stimuli, find and produce the correct name and move to the next stimuli as fast as possible. The most relevant criteria to measure RN are considered naming speed and accuracy (Wolf & Denckla, 2005; Wolfe & Nevills, 2004) .
Researchers have asserted that RN and reading performances are connected, and RN could predict reading performance. RN speed has been identified as an especially strong predictor for SRD in regular orthographies (Wolf, 1986; Wolf & Bowers, 1999; Holopainen et al., 2001; Aro, 2004; Salmi, 2008) .
Correlation between rapid naming and reading
Naming is related to reading by neurogenetic and cognitive factors. A number of researches (Grigorenko, 2004; Samuelsson, Byrne, Quain, Wadsworth, Corley, DeFries, Willcutt, & Olson, 2005) have evaluated the relation between RN and heredity and have found it to be medium or strong (r~.60)
The relevant functional regions of the brain that underpin naming and RN processes allow reading process to be performed in the same way. The development of naming skills is considered as a function of age and cognitive ability (Luria, 1962; Laine, 1995; Karlep, 2003; Messer & Dockrell, 2006) . The researches (Denckla & Rudel, 1976a; Wolf, 1991 Wolf, , 1999 Goswami, 2000) stress the common cognitive, perceptual and linguistic subprocesses characteristics for both naming and reading processes. Naming skills are considered important in reading acquisition especially in alphabetic-phonetic orthographies. Naming speed is directly connected to word identification, word reading effectiveness and comprehension by temporal processes common to linguistic and motor functions.
Incorrectness and slow naming speed refer to SRD and are characteristics for both SRD and general learning difficulties (Denckla & Cutting, 1999; Wolf, 1999; Waber, Wolff, Forbes, & Weiler, 2000; Misra, Katzir, Wolf, & Poldrack, 2004; Messer & Dockrell, 2006; Heikkilä, Närhi, Aro, & Ahonen, 2008) .
Research suggests a connection between RN and reading/decoding. The level of RN is considered one of the strongest indicators of reading performance. RN speed is related to later reading speed, text reading fluency and reading comprehension.
RN and reading have several common cognitive processes (Geschwind, 1965; Denckla & Rudel, 1976a , 1976b Wolf, 1991 Wolf, , 1999 . At the input level, RN assumes direction of attention to both the presented stimuli and modality perception. At the processing level, RN requires evaluation, classification and activation in working memory and retrieving and integrating information with lexical (phonological and semantic) information stored in memory. At the output level, the RN process is related to motor activity which leads to variations of articulation and pauses.
So far, the precise mechanism of the aforementioned connection is not fully clear, but many different associations have been found. Several researchers have indicated that people with RN difficulties have more reading difficulties than those whose word RN does not cause any problems or errors. Poor readers differ from regular readers by the RN speed and/or amount of mistakes in naming tasks. Consequently, the level of RN predicts RD both in regular and irregular orthographies (Denckla & Rudel, 1974; Wolf, 1986; Korhonen, 1995; Salmi, 2008) . RN speed has more diagnostic value than correctness in regular orthographies (Wolf, 1986; Wolf & Bowers, 1999; Holopainen et al., 2001; Aro, 2004; Misra et al., 2004) .
Compton (2003), Lehtonen (1993) , Savage and Fredricson (2005) , Savage, Pillay and Melidona (2007) have demonstrated that RN numbers and letters (alpha-numerical stimuli) predict decoding ability and the speed and accuracy of text reading more than the rest of stimulus (non-alphanumerical). RN-pictures do not have a significant predictive value (Savage & Fredricson, 2005; Albuquerque & Simoes, 2010) . Some researchers have shown that picture naming requires access to semantic information that is not required in letter and number naming which becomes automatic at a certain age (Savage & Fredricson, 2005; Albuquerque & Simoes, 2010) . RN methodology enables psychological, pedagogical and special pedagogical scientific research.
Rapid naming difficulties, connection to reading and reading difficulties
Rapid naming difficulties (RND) are referred to as slow or incorrect word retrieving process and production of familiar words (Denckla & Rudel, 1974) .
RND can be taken into consideration in case that the slower responses and more mistakes than average occur in naming tests. Children with RND are considered to be at risk for failure in their reading acquisition. Naming deficits are detectable at pre-school age before the start of formal schooling and reading instruction (Wolf, 1986; Constable, 2001; Ahonen et al., 2003; Shaywitz, 2003; Heikkilä, 2005; Nation, 2005; Stackhouse, 2006; German & Newman, 2007; Puolakanaho, Ahonen, Aro, Eklund, Leppänen, Poikkeus, Tolvanen, Torppa, & Lyytinen, 2008) .
The genesis of naming deficits has several explanations and researchers lack consensus concerning the basis of RND. Researchers claim that these difficulties may have several etiologies based on phonological or motor difficulties. Some authors support the viewpoint that RND appears to be the part of phonological processing difficulties and argue that naming deficits, particularly slow naming, are related to slowness of phonological processes (Wagner & Torgesen, 1987) . Other authors suggest RND as a general speed processing deficit of cognitive processes which involve both naming and phonological components (Wolf, 1991 (Wolf, , 1999 Korhonen, 1995; Wolf & Bowers, 1999; Messer & Dockrell, 2006) .
There are several possible explanations regarding how naming speed can be an impediment for many readers. Wolf (1999) and Wolf, O"Rourke, Gidney, Lovett, Cirino and Morris (2002) have offered two possible hypotheses to explain the effects of deficits in naming speed on reading difficulties, based on behavioral and neuropsychological evidence. One hypothesis claims that children with SRD perform visual processing of spatial components more slowly. According to the second hypothesis, the reduced naming speed refers to the dysfunction of general speed and timing problems which affect reading skills in many ways. Wolf (1999) suggests that the source of speed and timing problem is a central time-keeping mechanism. Naming speed can be defined as the central point of a speed and timing cascade which influences perception, lexical and motor processes. This general impairment of processing speed influences, in turn, both phonological and orthographical inputs. Readers with double deficits (naming speed and phonological difficulties) have identified constant reading difficulties (Wolf, 1999; Wolf et al., 2002) .
Longitudinal studies have demonstrated that RND discovered at the pre-reading or early reading age (6-9 years) had not disappeared, and RN tasks were passed more slowly based on the number of mistakes by adolescence (Korhonen, 1995; Wolf 1999) . The study of Korhonen (1995) is in line with other studies which have found that adults diagnosed with SRD differ from their naming speed from the control group.
Recent investigations have focused on the transparency of orthography of the language of children learning to read. The researchers have found out that transparency of orthography impacts on reading acquisition, predictors of reading progress. Children learning to read in transparent orthography tend to show less severe disorder, making fewer mistakes in the beginning phase of learning than children in deep orthography. RN is figured out to be an especially powerful predictor for SRD in consistent orthographies. RND tends to manifest at first in slow reading speed and after that in reading inaccuracy (Holopainen et al., 2001; Goswami, 2002; Aro, 2004; Seymour, Aro, & Erskine, 2004; Guron & Lundberg, 2004; Georgiou, Parrila, & Papadopoulos, 2008; Serrano & Defior, 2008) .
Much research has been carried out to determine what the SRD predictors are in terms of RN skills and different orthographies. RN skills are investigated in Finnish (Lehtonen, 1993; Korhonen, 1995; Ahonen, Leppänen, & Tuovinen, 2003; Aro, 2004; Heikkilä, 2005) , Dutch (Van der Leij, Lyytinen, & Zwarts, 2001 ), Spanish (Serrano & Defior, 2008) and Portuguese (Albuquerque & Simoes, 2010 ) and compared with the results in English (Wolf, 1999) .
Although there is no consensus regarding some aspects of RN, further theoretical investigations are needed. RN tests are considered reliable tools in practical assessment of SRD.
The aim of this longitudinal study -to investigate the developmental course of RN speed and the correlation between RN speed and reading. Two tests were conducted by the author: RN test and reading/decoding tests. RN test comprised six subtests: colours, num-bers, letters, objects, letters and numbers, colours, letters, numbers; reading/decoding test consisted tree subtests: words, sentences, non-words.
Methodology
Sample
The random sample consisted of 250 Estonian speaking children. Children"s ages and testing periods ranged as follows: the first period of testing was from 6 years 0 months to 6 years11 months (hereafter 6 years), the second period of testing -from 7 years 0 months to 7 years 11 months (hereafter 7 years) and the third period of testing -from 8 years 0 months to 8 years 11 months (hereafter 8 years).
All children attended regular kindergartens in the beginning of investigation. Diagnosed general cognitive, motor or speech and language difficulties were not observed. The data was collected from different cities and regions in Estonia.
Experimental tasks and procedure
Each child was required to complete six RN tasks and three reading tasks.
RN test. The aim of the tasks was to assess a child"s RN skills in terms of mistakes, self-correction of mistakes and time consumed for passing the subtest. Six subtests were utilized to assess RN skills of colours, numbers, letters, objects, letters and numbers, colours, letters and numbers. RN tasks were measured using "Nopean Sarjallisen Nimeämisen Testi" (Ahonen et al., 2003, adopted into Estonian by the author of this paper). The task was to name all randomly presented symbols on the A4 sheet and move quickly to the next item. In the case of mistakes, the child might have corrected him/herself. All performances were recorded on the individual score list. Some tasks were allowed for naming the colours, numbers, letters and objects sub-tests.
Reading/decoding test. The aim of the reading tasks was to assess the child"s decoding skills in terms of time consumed for passing the subtests (in seconds). The experimental test battery consisted of three subtests compiled for this study.
1. Word reading/decoding subtest included 20 words matched to pictures. 2. Sentence reading/decoding subtest included 10 sentences matched to pictures. 3. Non-word reading/decoding subtest included ten non-words in basic phonological and syllabical structures commonly used in the Estonian language. Five nonwords decoding practice was allowed prior to the testing performance.
All reading/decoding performances recorded on the individual score list included the time consumed for passing the subtest.
The tests were administered to each child individually once per academic session from October to January. The testing process was approved using the standard process for children in kindergarten and schools by permission of parents. Testing sessions lasted approx-imately 30 minutes. Tasks were administered in the same order within the testing session for each participant.
Descriptive statistics, t-test and correlations were analysed statistically.
Results
The developmental course used for naming speed at the ages of 6, 7 and 8 is shown in Table 1 (Appendix). A t-test was applied to detect statistical significance in age differences in RN speed. Naming speed decreased at the ages of 6, 7 and 8. The most extensive growth (approximately 50%) is notable in naming of the alphanumerical stimuli: N, L, NL, NLC.
The ranges of naming speed decreased within the explored period. Ranges and particularly maximum of naming speed of alphanumerical stimuli are decreased especially significantly.
The naming speed of all stimuli shows the tendency to decrease by age and growth of formal schooling as expected. The most rapid development is observed in decreasing naming speed and ranges of naming speed of alphanumerical stimuli between the ages of 6 and 7. These results affirm rapid growth in naming speed of alphanumerical stimuli and decrease of intra-group differences in the beginning of formal reading instruction.
Learning alphanumerical symbols and attaining the automaticity in reading process is considered to be in the main focus of the first periods of formal schooling. Progress in literacy study process is visible in decrease of rapid naming speed, especially in naming of alphanumerical stimuli. Colours and pictures as symbols are more familiar to children at the age of 6 already and therefore the development of naming speed of these stimuli is not so markable within an observed period.
These results, which are shown in Table 1 (Appendix), are consistent with the previous investigations highlighting the impact of formal schooling and starting to learn alphanumerical symbols in the context of growth of rapid naming speed (Wolf, 1986 (Wolf, , 1999 Compton, 2003) .
The correlation between rapid naming speed and decoding speed of words, sentences and non-words could be estimated as moderate and strong, correlation index .24 … .78. Stronger links are visible between decoding speed and naming speed of alphanumeric (and mixed stimuli) than naming speed of non-alphanumeric stimuli. The strongest links appear between naming speed in age 6 and reading speed in age 8, from .27 (L) to .78 (NL). Naming speed at the age of 7 presents stronger links to decoding speed than naming speed at the age of 6 and 8. Different reading tasks exhibit similar correlation indexes. Any considerable differences are not visible within words, sentences and non-word reading tasks (Appendix, Tables 2 to 7).
Discussion and conclusions
The results confirm two previously presented views about the developmental course of rapid naming and significant correlation between RN and reading/decoding performances in languages with high level of orthographic transparency.
The obtained results are congruent with previous studies in several aspects of RN skills already investigated: a performance improvement by age (Denckla & Rudel 1974; Ahonen et al., 2003; Wolf & Denckla, 2005) , the greatest increase in rapid naming time is noticed in the beginning of formal reading instructions (Denckla & Rudel 1974; Ahonen et al., 2003) , the noticeably faster diminished alphanumerical (numbers, letters) stimulus naming (Ahonen et al., 2003) .
Current findings are also in harmony with previous investigations and stress the results about the relationship between RN tasks and reading, especially in languages using regular or semi-regular orthographies. RN speed and reading speed is found to be moderately or strongly correlated in Dutch, Finnish, German, Italian, Spanish and Portugese studies (Wolf, 1986; Wagner & Torgesen, 1987; Korhonen, 1995; Wolf & Bowers, 1999; Holopainen et al., 2001; Aro, 2004; Seymour et al., 2004; Serrano & Defior, 2008; Albuquerque & Simones, 2010) .
This investigation confirms the results according to Compton (2003) , Lehtonen (1993) , Savage and Fredricson (2005) , Savage et al. (2007) . The strongest association is between numbers naming speed and reading speed. According to findings by Denckla and Rudel (1974) and Wolf (1991) , this research confirms mixed stimulus tests (RAS) naming speed to be more strongly associated with reading speed than simple stimulus (RN) tests. These findings support Albuquerque and Simoes (2010) conclusions to differentiate RN and RAS tests.
The current study was the first investigation in RN speed in highly regular Estonian language context. RN speed was investigated from the point of view of developmental course and correlation with reading speed. The research findings will guide how to use RN tests in early literacy assessment process in order to predict reading abilities and reading difficulties. The results obtained confirm that rapid naming skills are beneficial to investigate in order to predict reading/decoding skills, and rapid naming tests are relevant tools. Further statistical analyses are needed to elaborate what standards are age appropriate for rapid naming test used in this study. Pearson correlation .416(**) .436(**) .391(**) .484(**) .508(**) .460(**) .495(**) .514(**) 1 ** Correlation is significant at the 0.01 level (2-tailed).
